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The wind exposure category is a key component when developing the wind forces, selecting appropriate building 
materials and performing the BCA. A simplified procedure is used for the BCA, which has narrowed the exposure 
category to two categories (B and C). Depending on the location of the house, a third Exposure Category (D) may be 
applicable and should be determined by a licensed design professional as it may increase the design requirements 
of the building components. For houses located in Exposure Category D, the selection of Exposure C should be used 
in the BCA. The categories are explained further below. 

 Exposure B: Applies to urban and suburban areas, wooded areas or other terrain with numerous closely 
spaced obstructions having the size of single-family dwellings or larger. The aerial photograph in Figure 7 
demonstrates an example of an area that would be classified as Exposure B. 

 Exposure C: Applies to flat open terrain with scattered obstructions and areas adjacent to water surfaces in 
hurricane-prone regions; the scattered obstructions are generally less than 30 feet tall. This category includes 
flat open country, grasslands and shorelines in hurricane-prone regions1. The aerial photograph in Figure 8 
demonstrates an example of an area that would be classified as Exposure C. 

 

Figure 7. An aerial photograph of an area with 
Wind Exposure Category B. 

Figure 8. An aerial photograph of an area with 
Wind Exposure Category C. 

 

  

 
1 The FEMA BCA Tool includes two wind exposure categories: Category B and Category C. Building codes and ASCE 7 also include Category D 
for waterfront locations. For BCA purposes, waterfront locations should utilize Category C. When performing the actual design for the wind 
retrofit, the designer should utilize the code-required exposure category. 
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Guide. For additional questions, contact the BC Helpline at bchelpline@fema.dhs.gov or at 1-855-540-6744. Provide 
a .pdf of the BCA report and an export of the BCA .zip file. 

The FEMA BCA Tool includes embedded Help Content. Click on the information button within the tool to 
access the Help Content.  

Approach: There are several methods to evaluate cost-effectiveness. The method used will depend on the project 
type and the data collected in the previous steps of this supplement. Use the flowchart in Figure 9 to analyze the 
data available for the project site and determine the recommended approach. 

 
NOTES 
1 Building data refers to structural building data for before- and after-mitigation conditions. See Steps 2 and 10. 
2 If professional expected damages are used, the application must include the recurrence interval in the models and the model results must be included as 

documentation. 
3  Review the BCA Reference Guide and supplement prior to data collection to verify that sufficient and relevant data for a BCA is collected for before-mitigation 

and after-mitigation conditions. At least one known frequency event or three unknown frequency events are required for historical flood losses. Once data are 
collected, return to process flow to determine the appropriate BCA approach. 

Figure 9. Flowchart for determining the appropriate BCA frequency and damage relationship in the 
FEMA BCA Tool. 
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STEP 12A: Pre-Calculated Mitigation Benefits 

Description: Residential Wind Retrofit and Non-Residential Wind Retrofit projects may be able to demonstrate 
cost-effectiveness using pre-calculated benefits that do not require the use of the FEMA BCA Tool. 

Approach: Determine if your structure qualifies as a residential structure or non-residential structure by referring to 
FEMA’s Pre-Calculated Benefits Resources. A structure may be characterized as residential or non-residential based 
on the governing code. In general, residential structures are considered single-family homes, two-family houses 
(duplexes) or buildings with three or more townhouse units that are three stories above grade or less; these 
structures are governed by the IRC. Any structure not governed by the IRC is considered non-residential and is 
governed by the IBC. Condominiums and apartment complexes are considered non-residential. 

References:  

 Residential Hurricane Wind Retrofits: Refer to FEMA’s job aid Cost Effectiveness Determination for Residential 
Hurricane Wind Retrofit Measures and HMA Unified Guidance Part IV, Section I.10. These resources provide 
the pre-determined benefits for intermediate and advanced mitigation packages for locations where the 
design wind speed exceeds 120 mph. The job aid also provides a list of counties that have been identified as 
being seaward of the 120-mph wind contour. If the project costs for the mitigation project are less than or 
equal to the costs listed in Table 1, the project is considered cost-effective. 

Table 1: The maximum project costs for different residential wind retrofit mitigation project types. 

Mitigation Package Type Roof Replacement Project Maximum Costs 

Intermediate Protection No $13,153 

Intermediate Protection Yes $24,920 

Advanced Protection No $40,252 

Advanced Protection Yes $52,018 

 
 Non-Residential Hurricane Wind Retrofits: Refer to FEMA’s memo Non-Residential Wind Retrofit Cost-

Effectiveness Determination Memo. This memo outlines the requirements for utilizing the hurricane wind 
retrofit pre-calculated benefit for non-residential structures. For non-residential structures, the hurricane wind 
retrofit must include improvements to (1) opening protection, (2) roof retrofits and (3) load path. These 
elements must be brought into compliance with the IBC, IEBC, ASCE 7, FEMA P-577 and any locally enforced 
building codes after completion of a structural vulnerability assessment. The total cost of the retrofits must be 
equal to or less than 10% of the building replacement value (BRV). The BRV is not the fair market value of the 
structure but the cost to construct a structure of equivalent size and function in current dollars. For projects in 
Puerto Rico or the U.S. Virgin Islands, the threshold for cost-effectiveness is increased to 25% of the BRV 
owing to increased wind risk. 
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STEP 12B: Benefit-Cost Analysis Tool – Modeled Damages 

Description: If the proposed hurricane wind retrofit project does not meet the criteria for utilizing the pre-
calculated benefits but still primarily protects structures, using modeled damages is suitable as it only 
calculates damages to structures. 

References: FEMA’s Benefit-Cost Analysis Reference Guide, Supplement to the Benefit-Cost Analysis Reference 
Guide, FEMA BCA Tool (including Help Content within the Tool), Appendix C of FEMA P-804 (Using the Hurricane 
Wind Module for Determining Cost-Effectiveness of Retrofit Project) 

Approach: The following describes the essential hurricane wind data required to estimate avoided physical damages 
using modeled damages in the BCA Tool. If Step 1 through Step 11 of this supplement are followed and all data 
gathered, there should be minimal additional data collection needed to complete the Modeled Damages BCA. The 
BCA is to be performed utilizing the most current edition of FEMA’s BCA Tool. Appendix C of FEMA P-804 (Using the 
Hurricane Wind Module for Determining Cost-Effectiveness of Retrofit Project) provides instructions on how to 
properly complete a Wind Retrofit BCA. 

To verify the information entered in the BCA software, the following supporting information needs to be provided. 

1. The project hazard type should be Hurricane Wind. 

2. The mitigation action type should include either openings protection (i.e., shutters, impact-resistant glazing, 
doors), roof retrofits, load path improvements or any combination of the three. 

3. Project useful life – FEMA-approved values can be found in the BCA Reference Guide or within the BCA Help 
Content. 

4. Project cost – Refer to Step 5. 

5. Provide the annual maintenance cost associated with maintaining the effectiveness of the components installed 
as part of the mitigation project. 

6. Wind hazard information – Refer to Step 10. 

 The structure latitude/longitude is used by the tool to automatically populate the probable wind speeds for 
several estimated wind events (estimated based on recurrence intervals). 

 If the project does not have an exact address or the user has more detailed wind speed information, there is 
an option to override the default values and manually enter wind speed values. Any non-default values must 
be justified with supporting documentation. 

 Indicate the wind exposure category – Refer to Step 11. 

7. Structural information – Refer to Step 2. 

a. Property structure type (residential or non-residential) 

b. Provide the total structure area 

c. Specify the structure use (e.g., hospital, college/university, single-family dwelling) 
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1. Do the services that the structure provides have to be temporarily relocated? Displacement costs are based on 
the length of time the building is out of service, a one-time cost for setting up and moving to moving a temporary 
facility to continue operations, and monthly costs for occupying the temporary facility (rent). The BCA Tool will 
use FEMA standard values to automatically calculate the avoided losses to contents and avoided displacement 
costs. If different values are used, supporting documentation must be provided. 

2. Does the building include any rental property for which the owner receives income? What is the cost of rent 
income per month? 

3. Is there a business run out of the building? How much income does that business bring in per month? 

4. Does the project prevent loss of service to a utility? 

5. Are there any non-critical government services provided from the building such as a permit office or library? 

6. Are there any critical services provided by the building such as police, fire, or medical services? 

LOSS OF SERVICE TO CRITICAL FACILITIES 
Description: The BCA Tool will account for the loss of service for critical facilities such as fire stations, hospitals, 
police stations and other facilities. Under each facility type, specific information is required to determine the 
monetary damages incurred if the facility is closed because of wind damage. The following is a list of information 
that will allow the loss of service to be calculated. 

References: Supporting documentation for loss of service calculations can include Census data, local maps, 
mapping or GIS programs, facility operations management reports, emergency plans for the facility or documents 
such as annual reports. 

Approach: To calculate loss of service, provide the following information for each facility type: 

 Fire Stations 

o Type of service area served by the fire station (e.g., urban, suburban, rural, wilderness) 

o Number of people served by the fire station 

o Distance to the next closest fire station that would provide fire protection to the jurisdiction normally 
served by this fire station (in miles) 

o Distance in miles to the next closest fire station that would provide emergency medical services for the 
jurisdiction normally served by this fire station (in miles), if applicable 

 Hospitals 

o Number of people served by the hospital 

o Distance to the next closest hospital (alternate hospital) that would treat the population served in the 
event this hospital was inoperative (in miles) 

o Number of people served by the alternate hospital 

 Police Stations 

o Type of area served by this police station (e.g., metropolitan, city, rural) 
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o Number of people served by this police station 

o Number of police officers working at the police station 

o Number of police officers that would serve the same area if the station were shut down due to a disaster 

 Other Facilities 

o Service name (type of service) 

o Total annual budget, operating costs, or revenue (must be provided with supporting documentation) 

STEP 13: Environmental and Historic Preservation Considerations 

Description: Environmental and, particularity, historic preservation compliance will need to be considered as 
part of the application process for hurricane wind retrofit mitigation. The assistance of a licensed professional 
engineer, architect or contractor may be required to help obtain the necessary information about EHP 
compliance. Refer to the EHP Supplement Job Aids. 

Resources 

Below is a comprehensive list of resources identified throughout this supplement. Not all these resources are 
necessary for every hurricane wind retrofit project but are provided to ease identification of source material. 

PROGRAM AUTHORITIES 
 The Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended, 42, U.S.C. 4001 et seq. 

 44 Code of Federal Regulation, Part 206, Subpart N 

 2 Code of Federal Regulations, Part 200 

PROGRAM GUIDANCE 
 FEMA Hazard Mitigation Assistance Guidance (and Hazard Mitigation Assistance Guidance Addendum) 

 Benefit-Cost Analysis Reference Guide and Supplement to the Benefit-Cost Analysis Reference Guide 

TECHNICAL GUIDANCE AND STANDARDS 
 American Concrete Institute (ACI), Building Code Requirements for Structural Concrete and Commentary 

 ACI/ASCE/The Masonry Society (TMS), Building Code Requirements and Specifications for Masonry Structures 
(ACI 530-13/ASCE 5-13/TMS 402-13) 

 American Iron and Steel Institute (AISI), Cold-Formed Steel Design Manual (AISI S100-16) 

 American Iron and Steel Institute (AISI), North American Specification for the Design of Cold-Formed Steel 
Structural Members (AISI S100-12) 

 American National Standards Institute (ANSI)/American Institute of Steel Construction (AISC), Specifications 
for Structural Steel Buildings (ANSI/AISC 360-16) 

https://www.fema.gov/sites/default/files/documents/fema_stafford_act_2021_vol1.pdf
https://www.ecfr.gov/current/title-44/chapter-I/subchapter-D/part-206/subpart-N
https://www.ecfr.gov/current/title-2/subtitle-A/chapter-II/part-200
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 ANSI/American Forest & Paper Association (AF&PA), National Design Specification for Wood Construction 
(NDS-2018) 

 American Society of Civil Engineers (ASCE) Structural Engineering Institute’s (SEI) ASCE/SEI 7-16, Minimum 
Design Loads for Buildings and Other Structures (or latest version) 

 FEMA P-424, Design Guide for Improving School Safety in Earthquakes, Floods, and High Winds 

 FEMA P-543, Design Guide for Improving Critical Facility Safety from Flooding and High Winds 

 FEMA P-577, Design Guide for Improving Hospital Safety in Earthquakes, Floods, and High Winds 

 FEMA P-787, Catalog of FEMA Building Science Branch Publications and Training Courses 

 International Building Code (IBC) 2018 (or most recent version) 

 International Existing Building Code (IEBC) 2018 (or most recent version) 

 International Residential Code (IRC) 2018 (or most recent version) 

ADDITIONAL TOOLS AND RESOURCES 
 FEMA’s How to Find Your FIRM and Make A FIRMette 

 FEMA’s Map Service Center 

 FEMA Benefit-Cost Analysis (BCA) Tool 

 Cost Estimating Principles for Hazard Mitigation Assistance Applications 

 FEMA’s National Flood Hazard Layer 

 Hazard Mitigation Assistance Application Development Scope of Work Examples 

 Hazard Mitigation Assistance Application Development Engineering Case Studies 

 EHP Review Supplements 

 FEMA Hazard Mitigation Assistance Job Aids 
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